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Fig.2.AnexampleofoperationsoftheMOONsystemathome.
5.SoftwareArchitecture
5.1SystemConfiguration
ForthepurposeofeasilyconstructingtheMOONsystemshowninFig.1,
theapplicationframework,wwHww,providesthreeframeworks
correspondingtothefollowingthreekindsofterrninalsoftheMOONsystem:
(1)Clientterminalstosendwrittenapplicationstowindows.
(2)ServersatwindowstoreceivewrittenapPlications.
(3)MOONserverstomanagethenetworksystem.
Thesoftwarearchitectureofclientterminalsandwindowserversisshown
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inFig.3.TheMOONservershavethefollowingrolesintheMOONsystem:
(1)Afo㎜serverstoresallapplicationfo㎜swhicharedennedwithhelp
messagesandselectionmenusbyapplicationexperts,andrepliestovarious
inquiriesaboutapplicationfbrms.
(2)Anameservermanagesaddressesofwindowserverstoreceivethe
writtenapPlications.
(3)Amessageserverstoreswrittenapplicationsreceivedbywindowservers
asmessages,managesthestatesoftheprocessofmessagesandrepliesto
inquiriesaboutd】estates.
(4)Asecurityservercontrolsaccessrightstowindowserversandthe
MOONservers,andauthenticatesclients.
Server-at-window
z・.・～・ ≡::ほ…・…二 ΣD
PrivateDB
一
DBfbr
辿sinei送レ
Agents
Clientterrninal
Agents
'
vateDB
Clientterrninal
睡
:i:i邸p亘照顧 §i…妹
'
vateDB
Fig.3.Softwarearchitectureofaserver-at-windowandclientte㎜inals.
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5.2CurrentStateoftheSystem
Wehavealreadydevelopedtheprototypeprogramforfeasibilitystudy.
UnixWSsandDOS/VPCsareconnectedviaLAN.UnixandWindows
communicateeachotherbytheTCPAPprotocol.Thesoftware'architectureof
theprototypeisshowninFig.4.TheprototypesoftheMOONserverswere
implementedinthewindowserver.TogiveanexampleofFig.2,thewwHww
intelligentformmanagerrequestsanapplicationformtotheformserver,
displaysitinavisualformandnavigatesanend-usertofillintheform.By
usingtheFDL(Fo㎜DescriptionLanguage)compiler,thewrittenformis
transformedtoatextrepresentingahierarchicaltreestructureaseachleaf
correspondstoacolumninthevisualform.ThewwHww-protocolsender
sendsthisinformationtothewwHww-protocolanalyzerbyusinganRPC
command.Thenthereceiptnumberisretumedandisdisplayedontheclient
terminal.
Clientterminal Server-at-window
Agents
wwHwwintelligetform
manage「
UIMS
FDLcompiler
wwHww-protocolsender
Agents
Message
orrnbuilder
s rver Forrhserver
r、一___=ノ
DB
＼___ン
1
lDBMsl
(二=)
DB
＼__ノ
1
lDBMsl
wwHww-protocolanalyzer
【Notes]
FDL:FormDefinitionLanguage
UIMS:UserInterfaceManagementSystem
Fig.4.AprototypeofthewwHwwsystem.
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6.Relatedwork
6.1DistributedOfficeSystems
Fromaviewpointofapplicationsystemsforend-usercomputing,the
MOONsystemisconsideredastheofficeinformationsystem(OIS)orthe
computer-supportedcooperativework(CSCW)systemsuchasane-mailbased
systemoraworkflowsystem[9,13].
Therearesomee-mail-basedintelligentsystems.ObjectLenzandOvalare
toolsforcooperativework[13].Thetemplate-baseduserinterfaceisprovided
andtheautomaticoperationsofsemistructuredo句ectsareimplementedby
rule-basedagents.InPAGES,theelectronicsecretaryisconstructedasa
nlle-baseexpertsystem,isconnectedtoe-mailnetworksandprocessesthe
intelligentfomsincludingmles[10].Thesesystemsaregivenforprivateuse
andareflexiblesincetheydealtextmailincharacters.Ontheotherhand,the
wwHwwsystemisdevelopedforbusinessuseandsupportsautomationof
processingapPlicationforms・
Therearesomeworkflowsystemsforsupportingform-basedworkin
organizations.Theworkflowmanagementincludesdefinitionsofapplication
dataformatsandautomaticactionstobetakenintheroutingofthedataamong
usersections.Sincesuchtransactionprocessingisrelatedwithseveralsections
inanorganization,theapplicationsystemisdevelopedbytheinfo㎜ation
systemsupportdepartmentintheorganization,notbyanyparticularuser
section.ThewwHwwsystemisaimingatdevelopingamulti-organizational
commonprotocolforapplicationformsandatend-usercomputingbetween
applicatiohexpertsatwindowsandclientsvisitingthewindowsforCS-life.
6.20句ect-orientedTechnolggy
Themeaningof"o句ect-oriented"hasnotbeenclearlydefinedbutthis
technologyseemstopromoteparadigmshiftofsoftwareforcoming
generationinformationsystems.Essentialconceptsofo句ect-oriented
technologycameoutaround1970andwereexpandedintoprogramming
methodologiesin1970's[3].O句ect-orientedprogramminghasalreadybeen
usedmpracticeintovarioussoftwarefields,especiallyinmiddlewaresuchas
graphicaluserinterfacebuildersandobjectmanagementplatforms.
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Object-orientedanalysisanddesignmethodologiescomeoutaround1990[15,
8].
Mostofthesemethodologiesaresuitableforlarge-scaledatabase-centered
systemssuchasbankingsystems[1,7,16],buttheyarenotsuitablefor
applicationsoftwareofsuchnewfieldsasdistributedofficesystemswith
end-usercomputingandcooperativework.Thisisbecausethesetechniquesare
basedonadatamodelratherthanadynamicbehaviormodelofthewhole
system.ThewwHwwsystemwasdesignedasadistributedcooperativesystem
basedonamessage-drivenmodelofobject-orientedtechnology.
6.30urBackground
Asonesolutionfbranexplosiveincreaseofapplicationsoftwarefor
end-usercomputingondistributedsystems,weconstructedamodel-based
softwaredevelopmentmethodologyas"adomainmodel≡acomputation
model"[5].Thebasicpoliciesare:(1)Adynamicmodeloninteractive
behavioramongobjectsisfocusedonpriortoanobjectmode1.(2)Themodel
isextendedtoamultiparadigmmodelincludingadata-drivenmodelfbr
cooperativework.(3)Themodelisalsoextendedtoanagentmodelincluding
intelligentactivitiesfbrpersonalassistance.
Forthefirstpolicy,themultiparadigmlanguage,S-Lonli[2],wasformerly
developedasexpertisecanberepresentedinProlog.Forthesecondandthird
policies,thislanguagewasextendedtoES/X90[5]asexpertisecanbe
representedinproductionrulesalso.Theselanguageswereappliedto
developmentofKISS(theknowledge-basedintelligentsecretarysystem)and
OOO(theobject-orientedofficesystem).Cooperativeroutineworkatanoffice
wasexpressedbyusingamessage-drivenmodelandindividualroutinework
wasexpressedbyusingrule-basedsystemcalledIntelliClon(lntelligentclone).
Basedontheseexperiences,thewwHwwsystemisbeingdeveloped.
7.Conclusions
Forcomputerizationofsociallifecalled'℃S-1ife"inthispaper,the
applicationframework,wwHww,wasdeveloped.TheMOON
(multi-organizationalofficenetwork)systemiseasilydevelopedbyusingthis
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framework.Thatis,thecommonprotocolforcommunicationbetweentheM
kindsofserversatwindowsandtheNkindsofclientterminalsreducedthe
numberofapplicationinterfacesf()rtheMOONsystemsfromM*NtoM+N.
Furthermore,clientscangetapplicationforms,understandhowtofillintle
formandsendthemwithoutvisitingwindowsbyoperatingterminalsand
teachingthefixedoperationstotheiragentsbythemselves.Theydon'tneedto
writesuchplainwordsastheirnamesandaddressesalsosincetheiragentsdo
theminstead.Applicationexpertsbecomefreethemselvesfromfrequently
askedquestionsatwindowsandtheiragentsreplytothequestionsinsteadby
teachingtheirexpertisetotheiragentsbythemselves.Expertsspendmuch
timeforsuchcreativeworkasimprovementofprocessesforapplications.
Thesebenefitswereascertainedbydevelopingtheprototypeprogramfor
feasibilitystudy.ThenextstepofourresearchistodeveloptheMOON
serverswhichareindependentofwindowservers.
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